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Abstract— In their attempts to balance sleep routines with service 
schedules, nurses working in shifts are at risk for developing 
sleep disorders. Furthermore, nurses often experience 
considerable stress. In recent years, research has acknowledged 
the importance of activities other than work, and in particular 
recovery experiences. Therefore, the current study aimed to 
explore gender differences in sleeping hours and recovery 
experience of psychiatric nurses from a 16-hour shift to two days 
off duty. We found that males went to bed late and that females 
rose slightly early on days where they worked night shifts. On 
average, the sleeping hours of males were about 2 hours longer 
than were those of females. Furthermore, sleeping hours was 
positively related to mastery in males, while in females working 
hours was negatively related to psychological detachment and 
relaxation. Before the night shift, females engaged more 
housekeeping and used short sleeping hours during rest to 
compensate for the lack of sleep. Thus, recovery experience had 
different relationships with various life activities between male 
and female nurses. The results highlighted the need for health 
management interventions for nurses working in shifts that 
consider sex differences.  
Keywords-component; gender differences; sleeping hours; night 
shift; life activity; psychiatric nurses.; recovery experience  
I. INTRODUCTION 
The sleep cycle of people working in shifts is often 
disrupted, as it is difficult to maintain the sleep-wake rhythm 
because of their service schedules; this makes them prone to 
developing sleep disorders [1] [2]. Although sleep is affected 
by various elements such as age, biological factors, 
environmental agents, and psychosocial factors, the secretion 
of a particular hormone in females causes the biggest 
difference in sleep patterns [3]. Adult females’ sleeping hours 
are shorter than are those of males, and females tend to engage 
in housekeeping chores more than do males [4], especially if 
they are in the early stages of their job training. This could be 
one reason that they rise earlier than do males on average [5]. 
Other reasons could be differing bedtimes and time taken to 
care for the body [4]. However, when it comes to nurses 
working night shifts, research on gender differences in 
sleeping hours is lacking.  
There is clear evidence that shift-working nurses show a 
greater degree of fatigue than do non-shift-working nurses [6]. 
Thus, the recovery from such fatigue is an important issue for 
shift-working nurses. 
In recent years, researchers have begun exploring recovery 
experiences, which are activities that help restore psychosocial 
resources to original levels after stressful experiences and that 
are outside of working hours [7]. Recovery experiences have 
four main characteristics: psychological detachment, 
relaxation, mastery, and control. Psychological detachment 
refers to a state of being physically and mentally separated 
from one’s work, such that the individual does not consider 
work matters or problems. Relaxation refers to the state of 
intentionally reducing the activity of both the mind and body. 
Mastery refers to self-education during leisure time. Finally, 
control refers to the degree to which an individual can 
manipulate how leisure time is spent [7]. Past research has 
indicated that recovery experiences can improve work 
performance [8], as well as enable greater recovery of fatigue. 
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Thus, recovery experiences might be helpful for the stress 
management of shift-working nurses.  
Currently, there has been no exploration of the gender 
differences in recovery experience. Thus, the present study 
aimed to clearly illustrate the differences in sleeping hours and 
life activities between night shift days and days off of double-
shift-working nurses, and the differences in recovery 
experiences between males and females. 
 
II. MATERIALS AND METHODS  
A. Participants 
Participants were 26 nurses from the psychiatry specialty 
who worked two-shift rotation. There were 19 females with an 
average age of 37.9 years, and 7 males with an average age of 
38.1 years. The male to female ratio in this study mostly 
reflects that of A hospital (where this study took place), 
wherein around 42.4% of all nurses are males. 
B. Research Period 
The duration of the research was from October 2015 to 
March 2016.  
C. Instruments 
Data were collected across six days where participants 
were engaged in night shifts, as well as on two consecutive 
days that they were not on duty (i.e., their days off). Physical 
activity levels (steps and energy expenditure) were measured 
using the body activity meter by Actimaker (EW4800, 
Panasonic, Japan) during the aforementioned study period. 
This recorded the number of steps (i.e., amount of body 
activity). The activity schedule (life activities) for the night 
shift and the days off included sleep, meals, work, housework, 
conversation and social engagements, leisure, sports and 
hobbies, internet, TV, video, and rest, and was considered as 
the statement of interval for 15 minutes. The life activities 
before a night shift targeted the life activities from midnight 
(0:00) after a day shift to 16:00 of the day of the night shift. 
To measure recovery experience, we employed the Japanese 
version of the Recovery Experience Measure [9].  
D. Data analysis 
Data recorded included the participants’ rising time during 
the two days off, bedtime, number of sleeping hours, time 
spent in each life activity, age, years of experience, whether 
they had children, commuting time, and number of work hours 
during the night shift. The data of males and females were 
compared using an unpaired t-test and chi-square test. To 
measure body activity, the number of steps was recorded and 
compared across males and females. Furthermore, a repeated-
measures two-way ANOVA was used to compare gender 
differences in sleeping hours for night shifts and days-off. 
When an interaction was significant, we performed a simple 
main effect analysis to determine precise differences. The 
average mark of four subscales of recovery experience was 
compared using an unpaired t-test. Next, the relationship 
between sleeping hours, life activities and recovery experience 
were computed using Spearman’s correlation coefficient. 
SPSS Statistics for Windows 22 was used for all analyses, and 
the significance threshold was set at .05. 
D. Ethical Considerations 
Using a document outlining the purpose and design of the 
research, the study process was explained to the person in 
charge of the medical institution. Consent was obtained from 
this individual. 
 
In addition, this research was approved by the Japanese Red 
Cross Kyushu International College of Nursing research ethics 
screening committee (approval number 15-102). 
III. RESULTS 
A. Participant demographics 
The average number of years of clinical experience did not 
differ between females and males (13.5 for females vs. 15.7 
for males; P=n.s.). The average commuting time was 24.8 
minutes for females, 37.1 minutes for males. The average 
naptime during a night shift for females was 83.6 minutes, and 
for males it was 111.4 minutes. About 30% of participants of 
both genders had a child (while 70% did not), and the 
difference was not significant. (P=n.s.) (Table 1). 
 
B. Comparison of sleeping time and sleeping hours  
Males went to bed later than did females on both days-off 
and night shift days. Females rose earlier than did males 
(P< .05). Males also slept longer (by about 2 hours) than did 
females, on average (P< .05). There was no difference 
between males and females in the following variables: 
bedtime, rising time, and sleeping hours on days off (Table 2).  
 
C. Comparison of body activities (number of steps) 
There were more males than females on duty during the 
night shift, and the number of steps after a night shift was 
higher for males. There were many more males on the first 
day off, while there were many more females on the second 
(Table 3). 
 
D. Comparison of life activity 
As for life activities on days off, we found differences 
between males and females only when the day off was before 
a night shift (P<.05). Specifically, males and females differed 
in terms of the sleeping hours, general housekeeping, and rest 
time before a night shift; females spent more time sleeping 
and engaged in housework, while males had more rest time 
(P<.05) (Table 4). 
 
E. Main effects 
There was a main effect (F[1, 23] =1.207, P=n.s.) of 
progress of sleeping hours, but no significant main effect of 
gender. There was a significant interaction between gender 
and progress of sleeping hours (F[2, 46]=4.28, P<.05) (Fig. 1), 
so a simple main effect analysis was performed. The results 
revealed that for females, there were no significant differences 
in sleeping hours (F[2, 46]=0.482, P=n.s.); however, males 
showed significantly more sleeping hours on days-off before a 
night shift (F[2, 46] =8.06, P<.05). 
  
E. Comparison of recovery experience 
 For all four subscales, although there was no difference 
between males and females, females showed slightly higher 
mastery and control scores (Table 5). 
 
G. Relation of recovery experience and life activities 
Among males, mastery was positively correlated with 
sleeping hours on the second day off (r=0.891, P<.01). Among 
females, psychological detachment was negatively correlated 
with work-related activities on the first day off (r=-0.476, 
P<0.01). A similar negative correlation was found for 
relaxation and work-related activities on the first day off (r=-
0.570, P<.01) (Table 6). 
IV. DISCUSSION 
The males in this study comprised of 27% of the whole 
sample, which is more than the ratio of male nurses in the 
country (8.3%), as indicated by a national investigation. 
Moreover, there were no significant gender differences in 
average age and years of clinical experience; thus, age was 
considered to have little influence on the results. 
We can also compare sleeping hours before and after night 
shifts and life activities with 30-year-old people from the 
general population. In the current study, the average sleeping 
hours for males were 8.4 hours on days-off, 7.1 hours on 
weekdays, and 10.3 hours (623 minutes); for males in the 
general population [10], it was 8.3 hours (502 minutes) on the 
second day-off and 7.8 hours (468 minutes) on the first day-
off. Thus, it seems that males tend to have greater hours of 
sleep on days before night shifts. 
Similarly, for females in this study, the average sleeping-
hours were 7 hours on a weekday and 7.5 hours on a day off. 
Furthermore, females took 8.1 hours (490 minutes) in this 
study; 7.9 hours (476 minutes) are taken on the first day off. 
The sleeping hours of each female in the study were longer 
than their contemporaries in the general population, having 8.5 
hours (517 minutes) on the second day off. In a study with 
people working in double shifts [11], the researchers found 
that on average, naps were taken for 1.85 hours (111 minutes), 
and the average number of sleeping hours following night 
shifts was 9.18 hours (550 minutes). Similar results were 
found for males in the current study. Furthermore, we found 
that the number of sleeping hours during night shift days was 
longer for males and shorter for females when compared with 
previous studies [11]. This was also true of number of nap 
hours. It is not concerned with the existence of acquisition for 
120 minutes of naptime in the investigation [12] for night 
force's female for 16 hours, but there is no difference in a 
feeling of fatigue, and after the night shift was changing with 
the level with a high feeling of fatigue. Since the females of 
this study also showed fewer hours of naptime than did males, 
it was expected that they would continue to experience fatigue.  
When the number of steps was compared, there were no 
gender differences. On days preceding a night shift, the 
number of steps were greater for females than for males. This 
might be because, since females had less sleeping hours on a 
night shift than did males, they were working for longer. 
Females compared to males, spent 202 minutes more in 
general housekeeping, 51 minutes in life activities, and 6 
minutes in resting. Indeed, even before their night shifts, 
females engaged more in housekeeping, which was found in 
previous studies [4] [5]. They also reported feeling that they 
would compensate for their short sleeping hours during their 
rest time.  
On days-off, the sleeping hours of males in this study were 
longer by 5 hours than their contemporaries in the general 
population; this difference was not found among females. On 
the first day off, males spent 6 hours on the internet or 
watching TV [10]. Among males, since the work of the day 
off was also long, it was assumed that there were several 
opportunities to carry out internet research, etc. 
 Due to long service hours, nurses easily lose sleep. 
Moreover, due to the nature of the long hours of service and 
gender differences in shift work, the likelihood of 
experiencing intense fatigue is exceedingly high among this 
population, especially when sleeping hours are short [13]. We 
investigated changes in the degree of fatigue consciously 
experienced by medical-surgical female nurses during night 
shifts, and found the rate of drowsiness and the extent of 
eyestrain were quite high [14]. Thus, for a person working in 
shifts, recovery from fatigue after a night shift is an important 
problem, and it seems to be strongly associated with sleeping 
hours. Among males, we found that the time spent on sleep 
overall was around 600 minutes or more, which was much 
higher than the time spent on the internet, watching TV, or 
general housekeeping. Furthermore, sleep was generally 
secured before night shift days. On the first day off after a 
night shift, males showed greater time spent on the internet 
and other activities, such as general housekeeping, as well as 
work relations. On the second day off, work hours increased 
rapidly, followed by sleeping hours, leisure time, etc. Thus, 
even on two consecutive days off, males engaged in work. On 
the night shift day, females spent about 8 hours (490 minutes) 
sleeping, over 3 hours on general housekeeping, and around 
1.5 hours on the internet. 
We could not determine a clear difference between male and 
female nurses in recovery experience, although females 
showed relatively higher scores on mastery and control. When 
mastery and control over leisure time are strong, work time is 
unlikely to intrude into life activities. This might explain why 
the work-related time was higher among male nurses over the 
two consecutive days off compared to among female nurses. 
Furthermore, it seems rare for females to bring work back 
home compared with males. In order to promote recovery 
experience, work engagement needs to be managed [15] [16]. 
Since female nurses spent more time engaged in 
housekeeping than did male nurses, they could be considered 
to better at separating housekeeping, leisure time, and work 
time. Among male nurses, mastery was positively related to 
sleeping hours on the second day off. Workaholism is related 
to excess working time (overwork and percentage of overtime), 
poor quality of social relations (negative reactions of others), 
health problems (distress and psychosomatic complaints), high 














Figure 1: Transitions in the sleeping hours of males and 
females 
(organizational commitment) [17]. For workaholic workers, 
not working can produce feelings of guilt because of a strong 
feeling of duty to complete their work, which in turn might 
lead to a lower sense of fulfillment with the work [16]. Since 
male nurses brought work back over two consecutive days off, 
they generally showed greater work-related time. These nurses 
might be at risk of workaholism. 
 
This study had several limitations. First, the limited sample 
size is associated with known risks of bias. Second, we were 
not able to measure fatigue or how it relates to life activities. 
In conclusion, the findings of the study highlight the 
importance of interventions designed for health management, 
considering sex differences among shift work nurses. Special 
attention towards life activity before the night shift is 
warranted. Recovery experience had different relations with 
various life activities between the genders. 
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Table 5 Comparison of  recovery experience 
Mean SD Mean SD
Psychological detachment 3.4 0.5 3.6 0.9 0.592
Relaxation 3.7 0.7 3.9 0.8 0.617
Mastery 2.4 0.8 2.8 0.7 0.201









Table 6 Sleeping hours, working hours and correlations of recovery experence
sleeping hours in 1st
day off
working hours in 1st
day off
sleeping hours in 2nd
day off
working hours in 2nd
day off
Psychological detachment .418 -.159 .145 -.104
Relaxation -.487 .490 -.468 .642
Mastery .127 .045 .891
** -.416
Control -.126 -.157 .396 0.000




Mastery -.206 -.365 .321 -.282
Control -.043 -.224 .313 -.090
*
P<0.05
** 
P<0.01
Spearman Correlation coefficient
female(n=19)
male(n=7)
recovery
experience
recovery
experience
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
